SMEs are viewed as drivers of economic growth and development due to the contribution made to the economy in terms of job creation and the increase of production and export volumes. Due to the recent increase of loadshedding within South Africa and the vital role that SMEs play with regards to economic growth and development, this article examines the relationship between electricity consumption and GDP, in order to comment on the effect that the national electricity shortage has had on South African SMEs. The authors conclude that a 1% decrease in electricity consumption will lead to a 4.23% decrease in GDP and since South African SMEs contribute in the region of 57% to GDP we conclude that electricity shortages, or load shedding negatively impacts the financial performance of SMEs as well as their ability to remain competitive and successfully engage in business.
Introduction
Small and medium enterprises (SMEs) are viewed as drivers of economic growth and development due to the material contribution SMEs make to the economy in terms of job creation, the increase of production and export volumes as well as the introduction of innovation and entrepreneurial skills (NCR, 2011) . SMEs make up 91% of formalised businesses, provide employment to about 61% of the labour force and total economic output from SMEs contributes between 52% and 57% of the Gross Domestic Product (GDP) of South Africa (Abor & Quartey, 2010) .
Since 2008, the South African power utility company, Eskom, has been implementing electricity load reduction with the aim of reducing the excessive pressure on the national grid, to protect the power system from a total blackout, which can take days to repair (Friskin, 2011) . This practice is commonly referred to as loadshedding. Eskom generates approximately 95% of South Africa"s electricity, so it is a significant stakeholder in terms of electricity supply in South Africa.Loadshedding is implemented when the demand for electricity exceeds the supply, which involves Eskom switching off the electricity supply to parts of the network, in a controlled manner, to stabilise the level of supply and demand, leaving many customers in the dark and decreasing economic growth (Friskin, 2011) .
As SMEs play a vital role in the growth and development of the South African economy, this article aims to establish the effect that loadshedding has had on SMEs within South Africa. Group (2012) .
SMEs can thus be classified as small to medium size businesses, in a wide range of economic sectors that falls within the above parameters in terms of full time employees, annual turnover and net asset value, excluding fixed property. SMEs are regarded as a vital contributor to sustainable economic growth due to their unique local flavour and labour-intensive nature (Lawless, McCann & Calder, 2014; NCR, 2011; Abor & Quartey, 2010) . Robu (2013) stated that SMEs could be classified as the backbone of any economy due to the increase in competitiveness and technological improvements that SMEs encourage within the market, again highlighting the importance of SMEs within an economy.
During 2004 it was estimated that SMEs contributed to roughly 34.8% to the South African GDP and employed roughly 53.9% of the total labour force (NCR, 2011). More recently, research has indicated that SMEs make up 91% of formalised businesses, provide employment to about 61% of the labour force and contributes to approximately 57% of the GDP in South Africa (Abor & Quartey, 2010) . Due to the fast growing global economy, poor infrastructure and the increase of natural disasters, electricity shortages have become a common, worldwide phenomenon.
In the past, the effect of electricity shortages would not have been so widespread, but due to growing dependence on electricity, electricity can be classified as a key input in the economic activity process (Hu, Guo, Wang, Zhang & Wang, 2015) and electricity shortages can have extensive negative effects on economies and other institutions. Kantar and Keskin (2013) further highlighted the importance of electricity by stating that "electricity is the foundation of economic growth…" Thus researching the effects of electricity shortages, on not only the GDP, but tracing the effects through to smaller economic participants will assist in gaining a better understanding of the current economic and financial state, in order to find practical solutions to some of the problems that small and medium business owners in South Africa are currently faced with. Ado and Josiah (2015) conducted a study regarding the effect that electricity shortages have on SMEs in North East Nigeria and found that power failures have a significant negative impact on the operations of SMEs due to the fact that smaller business operators are generally unable to afford back-up generators.
Due to the critically important role that SMEs play in the economic growth of a country and considering that South African SMEs contribute to roughly 57% of the country"s GDP (Abor & Quartey, 2010) , it is argued that if a causal relationship between electricity consumption and economic growth is confirmed, the findings can be used to consider the effect that the increase in loadshedding has had on SMEs in South Africa. This is significant as much of the literature regarding South African SMEs main focus is on issues surrounding funding options (NCR, 2011) but not much work has been done on the effect of electricity shortages on SMEs.
Several authors have investigated the empirical relationship between electricity consumption and economic growth, employing different methodologies and examining different sets of data, however, most authors have reached different results. Many authors have tested whether electricity consumption Granger causes economic growth or vice versa and this is still a frequently debated topic (Ighodaro, 2010 attributed to the difference in electricity consumption patterns in the different economies that have been examined (Ighodaro, 2010) . Onuonga (2012) found that in Kenya economic growth Granger causes electricity consumption. Chen, Kuo and Chen (2007) observed a long-run relationship between electricity consumption and economic growth in 10 Asian countries and stated that a large supply of electricity will lead to economic growth. Cheng, Wong and Woo (2013) agreed with the findings of Chen, Kuo and Chen (2007) when they concluded that in China growth in electricity generation Granger causes growth in GDP, but not vice versa. Kumar, Stauvermann and Patel (2015) studied the relationship between electricity consumption and economic growth in Gibraltar and also determined that electricity consumption causes economic growth. A study conducted by Hu, Guo, Wang, Zhang & Wang (2015) found that in the short-run there is a causal relationship between economic growth and electricity consumption in China"s industrial sector, but in the long-run the relationship changes direction and evidence indicates that electricity consumption Granger causes economic growth, but not vice versa. Erol and Yu (1987) found evidence that support the presence of a bi-directional causal relationship in Japan and Italy, meaning that while electricity consumption Granger causes economic growth, economic growth also Granger causes electricity consumption. In layman"s terms this can be interpreted as follows:
Any change in electricity consumption will lead to a change in economic growth, but a change in economic growth will also lead to a change in electricity consumption.
While Wolde-Rufael (2005) found no causal relationship between electricity consumption and economic growth in South Africa, a few years later, in a revised study, Wolde-Rufael (2009) confirmed the presence of a causal relationship between electricity consumption and economic growth in South Africa. The difference in results can perhaps be attributed to a higher dependency on electricity by South African businesses as well as the introduction of loadshedding in 2008, but Wolde-Rufael (2009) suggested no possible reasons or explanation for the different outcomes.
The above findings agree to a study conducted by Payne (2010) who stated that there are only four possible relationships that exist between electricity consumption and economic growth, namely:
 Electricity consumption is Granger caused by economic growth;  Economic growth is Granger caused by electricity consumption;  No causal relationship exists between electricity consumption and economic growth; and  Electricity consumption Granger causes economic growth, and economic growth Granger causes electricity consumption.
Data
In order to examine the relationship between electricity consumption and economic growth, the author examined two sets of time series data namely "P4141 Electricity generated and available for distribution (201603)" and "P0441 Gross Domestic Product (Quarterly) (2015Q4)", obtained from Statistics South Africa. For the purpose of the study it is assumed that the data (electricity generated) represent the actual electricity usage of the country, as it is expected that electricity producers would adjust their output to match the demand in order to minimise overproduction that can lead to wastage. Due to the different frequencies of data available, a quarterly sample, of 72 observations is selected, covering a period of 31 March 1998 up to and including 30 September 2015. This period is selected as the data set would reflect the effect of the 2008 financial crisis and also includes a period prior to the implementation of loadshedding (1998 -2007 ) and a period that reflects the effect of loadshedding (2008 -2015) . The data set is summarised in figure 3.1 below in order to illustrate the relationship between electricity usage and economic growth. The graph indicates that there is a relationship between electricity production and economic growth as the graph illustrates that an increase in electricity production leads to an increase in economic growth and a decrease in electricity production leads to a decrease in economic growth. Table 3 .2 above indicates that the average GDP between 1998 and 2015 was R533 768 million while the average amount of electricity consumed in the same period was 19 072 Gigawatt hours. The highest GDP earned throughout the period was R1 027 026 million and the lowest GDP recorded was R180 610 million. During the sample period electricity consumption did not exceed 21 952 Gigawatt hours and the lowest number of Gigawatt hours consumed was 14 898. The standard deviation indicates the amount of variation of the numbers within the data set, compared to the mean.
Research Methodology
Since the purpose of this article is to determine whether there is a statistical relationship between the variables electricity consumption and GPD, to enable the author to comment on the effect that electricity shortages have on SMEs in South Africa, a log-linear regression model on the data set (as described above) will be run, using Eviews 9, a statistical analysis programme.
The log-linear regression model will confirm the presence of a relationship and also assist in determining whether a 1% change in the independent variable, electricity consumption will lead to a % change in the dependent variable, GDP. After the data is imported into Eviews 9, the data set will be logged and the Phillips Peron unit root test (Perron, 1983 ) will be employed. Directly estimating the regression model may produce spurious regression results as the data set might be non-stationary, thus the unit root test will be performed to establish whether the data set is stationary and to confirm that inferences made from the estimated model are valid.
After it has been confirmed that the data set is stationary, the logged data will be used to estimate a loglinear regression model. The regression model will be statistically analysed to confirm the significance of the model. If the estimated model is significant, the researcher can report the relationship between the dependent and independent variable and draw inferences from the statistical analysis. The statistical findings will be supplemented by secondary data, consisting of the results of two recent SME surveys conducted in South Africa by two independent bodies, in order to gain a better understanding of the effect that loadshedding has had on SMEs in South African.
Results and Interpretation
The results from the Phillips Perron unit root test (Perron, 1989 ) are summarised in table 5.1 below and indicate that the time series is stationary. As the t-statistic of -3,43 is greater than (>) 2 and the probability of 0,0132 is less than (<) 0.05, both indicators are significant and we can reject the null hypothesis that the time series has a unit root and we can assume that the data is stationary. As the time series is stationary we can estimate a log-linear regression model, which is assumed to be free from error.
The summary of the estimated model can be viewed in table 5.2 below. After it has been confirmed that the estimated model is significant, the research will be able to confirm or reject the presence of a relationship between electricity consumption and GDP. Again examining the t-statistic and the probability we can see that the t-statistic of 11, 23 is greater than (<) 2 and the probability of 0 is less than (<) 0, 05 indicating that the estimated model is highly significant.
The R-squared of 0,6430 is also very high and suggests that electricity consumption can be used to explain 64,30% of the change recorded in GDP and only 35,70% of the recorded change in GDP can be attributed to other factors (whether internal or external). Accordingly, a one-percentage change in electricity consumption will lead to 4.23% change in GDP, ceteris paribus. Thus, confirming the presence of a long run, casual relationship between electricity consumption and GDP in South Africa, strengthening the findings of Wolde-Rufael (2009).
From the above empirical results the researcher can make the inference that as a one percentage decrease in electricity consumption will lead to a 4.23% decrease in GDP and previous research has indicated that South African SMEs contribute to roughly 57% of GDP (Abor & Quartey, 2010), we can assume that electricity shortages, or loadshedding has and will continue to negatively affect the financial performance of South African SMEs.
In the recent 2015 SME Survey, conducted by World Wide Worx, a South African research company, the authors of the survey found that 71% of respondents consider power failures to be the biggest external threat to their business, which can be attributed to the lack of financing and resources available to SMEs to overcome these challenges that imminent power failures present (SMESurvey, 2015). The BDO Loadshedding Survey (2014) found that 31% of all respondents felt that loadshedding had a highly negative impact on their operating costs, while 29% of respondents felt that loadshedding has had a highly negative effect on their level of service delivery. 67% of respondents surveyed felt that loadshedding decreased their competitiveness and 69% of respondents reported a decrease in turnover. Respondents also reported that loadshedding resulted in their companies missing important deadlines or delivery times, important office automation systems begin offline, being unable to communicate with clients and being unable to continue with their production or manufacturing processes.
Thus electricity shortages, or loadshedding does not only negatively affect the bottom line of South African SMEs, but impacts on their entire business process from manufacturing, communication, administration and service delivery, which can lead to much greater long-run difficulties (poor levels of customer satisfaction or a damaged reputation).
Conclusion
From the above it is clear that electricity shortages and loadshedding has not only negatively affected the financial performance of South African SMEs, but also decreased their competitiveness within their specific industry, which can be attributed to the lack of infrastructure and financial resources available, to effectively manage the effect of loadshedding, as well as larger companies.
SMEs also reported that loadshedding can lead to important deadlines being missed and being unable to communicate with clients, which in the long run likely affects their customer satisfaction and retention rates, ultimately effecting their reputation and overall profitability.
To conclude, electricity shortages have had a highly negative impact on SMEs within South Africa. Not only are we able to trace the financial impact through to GDP and a weaker economy, but we also conclude that loadshedding creates barriers that prevent SMEs to produce and manufacture products, offer good service delivery to customers on time, all which in the long-run, will continue to negatively affect SMEs as they struggle to regain client confidence and market competitiveness.
